Induction of anaesthesia is one of the stressful events children experience preoperatively. Children who experience distress during the induction of anaesthesia are more likely to develop postoperative negative behaviour outcomes such as nightmares, separation anxiety, eating disturbances, enuresis, emergence delirium and maladaptive behaviour [1] [2] [3] .
Success in reducing parental anxiety after a preoperative preparation program 4, 5 has prompted interest in a preoperative preparation program for children. Such programs take many forms including narrative information, information leaflets, interactive books, an orientation tour, video recordings, slideshows, role rehearsals using dolls, play therapy, child-life preparation, and teaching of coping and relaxation skills to children and parents [6] [7] [8] [9] [10] [11] . These preparation programs often require administration days up to two weeks prior to surgery [6] [7] [8] [9] [10] [11] . So far there have been no published studies on the effectiveness of preoperative preparation conducted on the day of surgery itself. An effective program that could be delivered on the day of surgery is not only logistically favourable and cost effective, but could be used for a broader range of patients, making it a valuable tool in clinical practice. It would also be particularly beneficial as healthcare moves towards an increased trend of ambulatory surgery.
While the beneficial effect on the reduction of anxiety has been reported perioperatively in many studies [6] [7] [8] [9] [10] [11] , some have indicated that the effectiveness of preparation is limited to the waiting area 7, 8, 11 and others have reported conflicting outcomes 10 . In many cultures it is also not uncommon to encounter requests from parents to withhold perioperative information from their child due to fear of inducing preoperative anxiety and stress.
In this study we aimed to evaluate whether a preoperative education program about anaesthesia delivered to children on the day of surgery could reduce anxiety behaviour during the induction of anaesthesia. 
SuMMARY
In this randomised prospective study we aimed to evaluate whether preoperative anaesthetic education delivered to children on the day of surgery reduces anxiety behaviour during induction of anaesthesia. One hundred children, six to 15 years of age, undergoing general anaesthesia for ambulatory surgery were allocated at random to a preoperative education group (n=50) or a control group (n=50). The main outcomes were behaviour score, self-reporting of satisfaction score and identification of the stage when children felt most fearful. Data from all 100 participants were analysed. There was no difference in behaviour score at induction or satisfaction score between the groups. Eighteen percent in the intervention group reported no fear preoperatively vs 10% in the control group. Intravenous induction failed in nine out of 38 children in the intervention group (23.7%) compared to five out of 40 in the control group (12.5%). When intravenous induction failed, eight out of nine (89%) of the intervention group remained co-operative during gas induction compared to two out of five (40%) of the control group. Preoperative education delivered on the day of surgery did not reduce anxiety behaviour in children during intravenous induction of anaesthesia, but did reduce anxiety during subsequent inhalational induction. On the day of surgery all patients and parents were seen preoperatively by an anaesthetist at a day ward. Each child's fitness for anaesthesia was assessed and the anaesthetics procedure was explained to parents. To facilitate intravenous cannulation, a eutectic mixture of local anaesthetics (EMLA) cream was applied on all patients after assessment.
Enrolling and assigning of participants was carried out by designated operating theatre personnel. Eligibility criteria included American Society of Anesthesiologists physical status I and II day surgery patients, aged six to 15 years. Patients with a history of developmental delay, autistic spectrum disorder, previous general anaesthesia, patients with no accompany-ing parents and those who required premedication were excluded from the study.
The patients were assigned into two groups of 50 children each, following simple randomisation by drawing number-coded lots. The allocation was concealed from all researchers. The children in both groups received their intervention individually with their parents in the same consultation room, each session lasting ten to 15 minutes. By excluding patients with previous general anaesthesia experience and information delivered individually in designated day surgery consultation rooms, the children were blinded as to whether their intervention was standard or non-standard.
Group 1 (preoperative education group)
Children were given an interactive and structured verbal description and sensory (e.g. visual, olfactory and tactile) presentation of the processes and events involved in their anaesthesia. They were reassured of their parents' presence throughout the induction process. The education program was designed by the authors and included an explanation of the purpose of EMLA cream, methods of induction of anaesthesia (both gas and intravenous) and processes relating to recovery from anaesthesia. The roles of various personnel (e.g. anaesthetist, anaesthetic nurse, scrub nurses, assistants and surgeons) in the operating theatre and recovery area were also discussed. The education program included a series of images depicting how children were distracted (e.g. with blowing bubbles and choosing stickers) while being anaesthetised both with intravenous and inhalation methods while in the operating room. They were also shown photographs of the operating theatre, equipment and monitors such as pulse oximeters and different operating room personnel in scrub suits. Anaesthetic tools such as the anaesthetic mask and essence used to scent the mask were given to the children to handle. Questions and interactions from the children were encouraged. Education was provided by the same anaesthetic personnel.
Group 2 (control group)
Children were engaged in general conversation and were informed that they would be asleep during their procedure after receiving 'magic medicine' from the doctor. They were reassured of their parents' presence throughout the whole process, in the operating theatre and when they woke up in the recovery room.
All patients were instructed on the use of a 100 mm straight line satisfaction score for the anaesthetic experience, with zero representing most dissatisfied and 100 representing most satisfaction.
Apart from the preoperative education, all patients' care followed the usual practice which included the following: 1. Perioperative information was given to parents including anaesthesia information such as parental presence at induction, mode of induction and pain relief, surgery and postoperative recovery. Parents were also instructed on how to work with the anaesthetic team in distracting their child during induction. 2. Parental presence with the child and use of distraction tools during induction, including bubble blowing and sticker selection, are some of the activities used for distraction. 3. Children were induced using intravenous induction; exclusions include inadequate duration of EMLA application, difficult veins and patient refusal. The policy of our department is EMLA application for a minimum of 60 minutes before intravenous induction. Those with a failed intravenous induction proceeded to receive an inhalation induction. A failed intravenous induction was defined by conversion to inhalational induction due to pain at venepuncture, two failed attempts at venous cannulation or when patient refused intravenous induction. Two anaesthetists who were blinded to the study anaesthetised all 100 subjects, and then the following variables were assessed and recorded by blinded designated outcome assessors:
1. The primary outcome of this study was anxiety of the child at induction of anaesthesia and was measured by a four-point behaviour scale, modified from Hannallah and Rosales 12, 13 and based on objective behaviour criteria (See Table  1 ). 2. The behaviour score in the holding area was measured using the four-point behaviour scale, modified from Hannallah and Rosales 12 . 3. The level of awareness during intravenous cannulation was assessed by a three-point scale: 1=child distracted and not aware of procedure; 2=child distracted but aware of procedure; and 3=child not distracted and watches the procedure being performed. The following secondary outcomes were selfreported by patients: 1. Prior to discharge, the patient's level of satisfaction with the anaesthesia experience was assessed on a linear scale of 0-100. 2. Every patient was asked to report at which stage preoperatively he or she felt most fearful: 0=no fear throughout; 1=in the holding area, waiting for his or her turn; 2=entry into the operating theatre; 3=during mask application/venous cannulation; or 4=when he or she started to feel sleepy. The patient's age and satisfaction score were compared between groups using independent t-tests. Sex, method of induction of anaesthesia, behaviour score, frequency of patients with satisfaction score of 100 and number of patients expressing no fear during anaesthesia procedure were compared between groups using chi-square analysis. Age and satisfaction score in children with failed intravenous induction were analysed for significant difference using the Mann-Whitney test as the data violated normal assumption.
Children were divided into two subgroups (below ten years; ten years and above) for further analysis.
Assuming that 85% of the children in the control group and 99% in the education group will have a behaviour score of '1' during induction, 45 subjects per group were required to detect a difference at 10% level of significance with 80% power. Data was analysed using SPSS version 19.
RESuLTS
A total of 129 children were recruited from May to September 2008. Twenty-nine children were excluded (five did not meet the criteria and 24 refused). The remaining 100 eligible children were enrolled and randomly assigned into two groups. All 100 children were included in the final analysis.
Characteristics of the 100 patients who participated in the study are presented in Table 2 . There were no significant differences between the groups with regard to age, sex and type of anaesthetic induction (intravenous or inhalational), although the study was not adequately powered to compare these variables. The perioperative outcomes of the behaviour scores in the holding area and at induction, and the satisfaction score for the anaesthetic experience are summarised in Table 3 .
The distribution of the intravenous awareness score for patients is summarised in Table 4 . There was no statistical difference between the groups. Table 5 summarises the characteristics of those who failed intravenous induction. In the preoperative education group, the majority of failure was attributed to pain at cannulation. All patients with failed intravenous induction had an awareness score of 2 (i.e. children were distracted but aware of venepuncture). Children in the intervention group with failed intravenous induction were older than the control (median age [interquartile range], 10 [1.5] vs 9 [2] , P=0.08). In fact all children ten years and older with failed intravenous induction had received preoperative education (P=0.02). When intra-venous induction failed, children who received pre-operative education reported lower satisfaction scores vs the control (median 60, interquartile range 30 vs median 90, interquartile range 65), although the difference was not significant (P=0.24). Table 6 illustrates the distribution of children at the stage where they felt most distressed or fearful CI=confidence interval, BS=behaviour score, SS=satisfaction score. BS in the holding area, BS at induction, SS values are mean ± SD, difference (95% CI). Incidence of SS=100 presented as n(%), odds ratio (95% CI). IV=intravenous, CI=confidence interval. One child (>10 y) in the preoperative education group and one child (<10 y) in the control group refused IV induction.
preoperatively. The majority of children in both groups expressed greatest fear when they started to feel sleepy after induction. Eighteen percent of children who received preoperative education reported no fear at all compared to 5% of the control. Of the remainder, a similar proportion of children in both groups reported fear during induction of anaesthesia as the most fearful event.
DISCuSSION
The results of this study demonstrate that preoperative education delivered on the day of surgery did not significantly reduce anxiety behaviour or incidence of fear at induction of anaesthesia for children, nor did it increase the satisfaction level of the children about the anaesthesia procedure. A possible beneficial effect of preoperative education was less anxiety-related behaviour during gas induction, but only in children who had an initial failed intravenous induction.
Our findings are broadly consistent with previous studies in that significant anxiolytic effects of preoperative preparation were not observed during induction 7, 8, 11 . It is, however, difficult to compare results of previous studies as the design of our study is different from previous work in terms of the format of preoperative education, the type of induction used and the time of implementation of the program used. Failed IV induction due to:
Child complains pain, n 7 2 2 failed cannulation attempts, n 1 2
Refused intravenous induction, n 1 1
Level of awareness at venous cannulation:
Distracted not aware, n 0 0
Distracted, aware, n 8 4
Watches procedure, n 0 0
Stage when child is frightened:
When waiting in the holding area 2 1
When stepping into the operating room 2 1
During induction 1 2
When starting to feel sleepy 4 1
CI=confidence interval, IV=intravenous, y=years old, BS*=behaviours score at gas induction after failed intravenous induction, SS ‡=satisfaction score in subjects when IV induction failed, IQR=interquartile range Data of attempted and failed IV expressed as number of occurrence n (%), odds ratio (95% CI). Age and satisfaction score expressed as median (IQR).
Regardless of preoperative education, the vast majority of children in both groups exhibited low anxiety behaviour (e.g. co-operative, playful and not crying) in the holding area (98% education group, 98% control group) and at induction (90% education group, 86% control group). The reported level of satisfaction with the anaesthetic experience was also high in both groups, whether or not additional preoperative education was given. Though more children reported no fear preoperatively in the education group (18%) compared to the control group (10%), a similar difference was not extended into the phase of anaesthesia induction. No difference was observed in the frequency of children reporting fear during induction of anaesthesia between the two groups. These negative findings must be interpreted in the light of the limited power of our study to detect differences other than the anxiety behaviour at induction.
What is uniformly applied to all the children in our institution as an integral part of our routine practice is a parental inclusion approach such as provision of perioperative information to parents, parental presence at induction and involvement of parents in the distraction of their child at induction of anaesthesia. This parental inclusion approach is also a vital component in Kain et al's 8 ADVANCE (Anxiety-reduction, Distraction, Video modelling and education, Adding parents, No excessive reassurance, Coaching, and Exposure/shaping) familycentred program, the only work that has demonstrated an extension of the anxiolytic effect from the holding area to induction of anaesthesia in children. ADVANCE is a complex multi-component program comprised of a combination of video modelling and education, induction mask practice and parental involvement in a systemic manner extending from five or seven days prior to surgery to the day of surgery. Perhaps the fundamental approach of parental involvement in our practice plays the most significant anxiolytic role in children, such that preoperative education offers little added benefit. It would be interesting then to compare in further studies the impact of a parent-centred program with child-centred preoperative preparation on anxiety reduction in children.
In our study, preoperative education was associated with a twofold difference in the incidence of failed intravenous induction (23.7%) compared to the control group (12.5%). Reported pain during cannulation accounted for the failure of intravenous induction in seven out of nine patients despite adequate EMLA application. All who failed intravenous induction had awareness of venepuncture despite being distracted. One can postulate that preoperative education may have resulted in anticipatory distress when venepuncture is expected and these children in turn reported a lower satisfaction score. In fact, children in the intervention group with a failed intravenous induction were older (median age [interquartile range], 10 [1.5] vs 9 [2] , P=0.08) and all children ten years and older with a failed intravenous induction belonged to the preoperative education group. This may be a confounding factor. Moreover, the study was not adequately powered to assess this outcome and any potential association must remain as an observation until investigated further.
To the best of our knowledge there are no previously published reports of the effect of same day preoperative preparation on intravenous induction of anaesthesia in children. Preparation programs [6] [7] [8] [9] [10] [11] reported in the current literature require administration days or up to two weeks prior to surgery. We designed our preoperative education to be done on the day of surgery as it would have more value in clinical practice given the increased trend in ambulatory surgery. It is also logistically more feasible as it imposes less demand on manpower and resources. Furthermore, such a program will benefit all patients as additional visits by the patient and family are not required prior to surgery; we also thought that information would be better retained. The program is simple and easy to administer and generally takes 15 minutes, making it a more viable practical tool. Several methodology issues should be highlighted. First, perioperative anxiety and behavioural responses have complex and multifactorial aetiology, making design of such studies difficult. As previously identified, parental anxiety traits, a child's age and temperament, previous healthcare attendance problems and multiple previous admissions are important indicators that are associated with high anxiety levels at induction 9,14-16 . Our study design has several inherent limitations as variables such as parental anxiety traits and the child's temperament were not reported. Second, although intravenous was the preferred method of induction in our study, it was not standardised. We did, however, standardise our anaesthetists to reduce further bias. The limitations of our power to detect differences, other than anxiety behaviours at induction, must also be considered.
Our study design may also be criticised as flawed as no comprehensive education was given to the control group. In fact, there have been several previous studies comparing behaviour programs with control groups of no intervention 6, 8 . Some may argue that it is inappropriate to withhold anaesthetic information from children; in reality, there has been traditional resistance from parents for disclosure of medical information to their children and many anaesthetists still withhold information 3 . While it is standard practice in our institution to provide preparation and information about anaesthesia to parents, it is not always so for children. The type of information presented to children in our institution depends on the anaesthetic team as well as parental preference. The information presented in the control group is our usual practice, in cases where parents have requested withholding of detailed information and when children are overly fearful and anxious. Hence, the findings in this study are of clinical relevance in our practice.
Finally, measuring anxiety and behaviour response is complex and the lack of use of a variety of state of the art validated psychological instruments is a weakness in this study. The level of stress in these children could be better evaluated with gold standard instruments such as the State Trait Anxiety Inventory for children, the Yale Preoperative Anxiety scale or in combination with a biological marker.
CONCLuSION
Preoperative education delivered on the day of surgery did not significantly reduce anxiety behaviour in children or the incidence of fear during induction of anaesthesia. It also did not increase the level of selfreported satisfaction with the anaesthetic experience among children, although we found that preoperative education might reduce anxiety behaviour in children who required inhalational induction after an initial failed intravenous induction. Further studies are needed to evaluate the relationship between the age of children and the effect of preoperative education.
